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In the Claims: 




1. (Original) A^lmulti -carrier transmission system 
having a first and a seconp transceiver, each of said 
transceivers having a receiver and a transmitter, wherein data 
is transmitted between saii transceivers by modulating said 
data onto a multiplicity ofl carrier waves in the form of 
multi-bit symbols, wherein leach carrier wave constitutes a 
channel, and wherein the niJmber of bits per symbol, (the bit 
loading), varies between chknnels and, within a channel, with 
time, so that each channel pas associated therewith a bit 
loading parameter, characterised in that, in operation, said 
multi-carrier system is adapted to synchronously update, at 
said first and second transceivers, the bit loading parameters 
associated with each channel by transmission of data over a 
control channel, in that saild control channel is established, 
at system start-up, on a prejdetermined one of said 
multiplicity of carrier waves whose identity is known to said 
first and second transceivers, and in that said control 
channel is, after start-up, dhanged from said predetermined 
channel to a further channel,! selected by said first 
transceiver on the basis of channel characteristics. 



2. (Original) A multn. -carrier transmission system, 
as claimed in claim 1, characterised in that decisions 
relating to changes in bit loading and control channel 
selection are initiated by saidi first transceiver transmitting 
command signals over said control channel, in that said second 
transceiver effects changes in bit loading and control channel 
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carrier wave selection, and iJn that said second transceiver 
measures changes in channel characteristics and forwards data 
relating thereto over said ccpntrol channel to said first 
transceiver . 

3. (Previously amended) A multi -carrier transmission 
system, as claimed in claim [1, characterised in that said 
multi -carrier transmission qystem is a DMT transmission 
system. 

4. (Currently amended) A multi-carrier transmission 
system, as claimed in cither claim 1, characterised in that 
said multicarrier transmission system is a DMT-^based VDSL 
system. 

5. (Currently amejided) A multi-carrier transmission 
system, as claimed in cither claim 1, characterised in that 
said multicarrier transmissfon system is a DMTj^based ADSL 
system. 

6. (Previously amended) A multi -carrier transmission 
system, as claimed in claim 13, characterised in that said 
predetermined carrier wave dls selected from said multiplicity 
of carrier waves on the basils of channel SNR characteristics 
so that said control channel| is subject to minimal 
interference from noise. 

7. (Currently ameniied) A multi -carrier transmission 
system, as claimed in claim 1, characterised in that, on 



4 



In re Patent Application of i 
ISAKSSON ET AL . 
Serial No, 09/147,750 
Filed: MAY 28, 1999 



/ 



/ 



activation of said multi-carr[i 
is established by moano of a 
three steps : 

QOtabliohmcnt — e# est 



er system, said control channel 
process comprising the following 

ablishing said control channel 



on a predetermined carrier wa 



carrier wave selected by said 
enabling bit loading controls- 
enabling of all car 



Ae; 



transfer of transf eirring said control channel to a 



multi -carrier system and 
and 
er waves. 



8. (Original) A multn. -carrier transmission system, 
as claimed in claim 7, characterised in that said step of 
establishing said control chani^el includes, in each of said 
first and second transceivers: 

booting said transmitter ; 

said transmitter contcLnuously transmitting 
frames in which all carrier waves other than 
said predetermined wave are modijilated with 
random data; 

said transmitter transmitting a system 

heartbeats- 
booting said receivers- 
said receiver initiating channel equalizations- 
synchronizing clocks in said first and second 
transceivers; and 

establishing said cont:nol channel on said 
predetermined carrier wave on receipt of a 
heartbeat . \ 
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9. (Currently amended) A multi-carrier system, as 
claimed in claim -7- 8^, characterised in that said step of 
transferring said control clnannel includes, in said first 



transceiver : 

reception of recei 



relating to measured channel 
both said first and second t 



□election of seleqting a carrier wave to which said 



control channel is to be reallocated by said transmitter; 



tranami GO ion trans 



said transmitter s; 
the reallocated carrier wave 
said receiver meas 



ving data, by the transmitter. 



characteristics from receivers in 
ransceivers ; 



mitting , by said transmitter, o# a 



signal identifying said can ier wave, to which said control 
channel is to be reallocate^/ to said second transceiver; 

on receipt of a cdnfirmation signal, from said 
second transceiver, said transmitter terminating said control 
channel on said predetermin€;d carrier wave; 

starting said control channel on 

at a heartbeat; 
uring channel characteristics and 
transmitting data relating thereto to said transmitter in said 
first transceiver; 

.izing said measured channel; 
said receiver obtaining a channel estimation from 
the second transceiver and tifansmitting data relating thereto 
to said transmitter in said fiirst transceiver; 

said receiver receilving data identifying the carrier 
wave for reallocation of saidl control channel; 

said receiver receiying a confirmation signal 
from said second transceiver; 

said receiver termiriating the control channel on 
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said predetermined carrier \A;jave, 

said receiver estaalishing the control channel on 
the reallocated carrier waveb and 

if said control channel cannot be established, 
returning to said step-7 — aGao::ding to claim 8, of establishing 



said control channel . 

10. (Previously ameinded) A mult i -carrier system as 
claimed in claim 7, charactei'ised in that said step of 
enabling all carrier waves iricludes, on a continuous basis, in 



said first transceiver: 

said transmitter ot 



the receiver measur 



aining data relating to measured 



channels from receivers in bqth said transceivers; 

said transmitter dejtermining the bit loading 
parameter for each carrier waKre; 

said transmitter transmitting data relating to 
the bit loading parameter to said second transceiver; 

said transmitter ch^inging the bit loading parameter 
on confirmation from said secqnd transceiver; 



ig the channel 



characteristics of said multiplicity of channels and sending 
data relating to said measurements to said transmitter; 

the receiver equalizilng said multiplicity of 
channels in accordance with saip measured channel 
characteristics ; 

the receiver obtaining a channel estimation 
from said second transceiver for| each of said multiplicity of 
channels ; 

the receiver obtaining \a new bit loading parameter 
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for each of said multiplicity 
the receiver obtain 

said second transceiver; 

the receiver updati 

each of the multiplicity of c 

11. (Currently amenc 



of channels; 
ing a confirmation signal from 



rkg the bit loading- parameters for 
hannels . 



system, as claimed in claim 1, 
characteristics are estimated 
of said transceivers, of a basfe 
predetermined content and compa 
transceivers, the received base; 
frame . 

12. (Original) A mul 
as claimed in claim 11, charac 
characteristics include attenua 
variance . 



d) A mult i -carrier transmission 
characterised in that channel 
Dy periodic transmission, by one 
sync frame having a 
ring, in the other of said 
sync frame with a reference 



i-carrier transmission system, 
erised in that said channel, 
tion, phase shifting and 



13. (Currently amended) A multi-carrier transmission 
system, as claimed in claim 11, Icharacterised in that said 
base sync frames are transmitted! at base sync intervals-? — the 
_(^BSIj_, and said BSI is locked infto said transceivers thereby 
enabling said transceivers to id^tify a frame as a sync 
frame . 



14. (Original) A mult i -carrier transmission system, 
as claimed in claim 13, characterised in that additional sync 
frames are transmitted at intervals! between said base sync 



8 




In re Patent Application of: 
I SAKS SON ET AL . 
Serial No. 09/147,750 
Filed: MAY 28, 1999 

/ 



frames . 



15. (Currently amended) A multi-carrier transmission 
system, as claimed in claim 13, characterised in that said 
first transceiver issues commands for system reconfiguration 
at the start of the BSI, and ijn that system reconfiguration 
is effected at the start of the next BSI . 

16. (Previously amended) A multi -carrier 
transmission system, as claimed :.n claim 13, characterised in 
that said BSI is greater than tw^c 
for signals. 



ce the system transit time 



17. (Currently amended) In a multi-carrier 
transmission system having a first and a second transceiver, 
each of said transceivers having a receiver and a transmitter, 
wherein data is transmitted betwe^ said transceivers by 
modulating said data onto a multiplicity of carrier waves in 
the form of multi -bit symbols, wherein each of said carrier 
waves constitutes a channel, and wherein the number of bits 
per symbol, (the bit loading), varies between channels and, 
within a channel, with time, so thai each channel has 
associated therewith a bit loading parameter, a method of 
operating a control channel characterised by: 

synchronously updating, at \ said first and second 
transceivers, the bit loading parameners associated with each 
channel by transmission of data over the control channel; 

establishing said control cmannel, at system start- 
up, on a predetermined one of said mulltiplicity of carrier 
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waves whose identit;^ 
transceivers; and 

after star 
said predetermined c 
said first transcei^ 
such QO SNR . 

18. (Curr* 
claim 17, character: 

initiatinc 
loading and control 
transceiver and trai 
channel ; 

oaid accoi 
loading and control 
second transceiver ; 

in said S( 
channel characterist 
over said control ci 

19. (Prev: 
claim 17, characters: 
transmission system! 

20. (Curr< 
cither claim 17, chi 
transmission system. 



ation of: 
999 

/ 



/ is known to said first and second 

rt-up, changing said control channel from 
::hannel to a further channel, selected by 
</er on the basis of channel characterist i* 



!:intly amended) A method, as claimed in 
Lsed by: 

g decisions, relating to changes in bit 

channel selection, in said first 
ismitting command signals over said contr 

f id tranoGGivcr effecting changes in bit 
channel carrier wave selection in said 
and 

Bcond transceiver^ measuring changes in 
zxcs and forwarding data relating thereto 
:iannel to said first transceiver. 

Lously amended) A method, as claimed in 
ised in that said multi -carrier 
is a DMT transmission system. 

sntly amended) A method, as claimed in 
aracterised in that said multi -carrier 
is a DMT-based VDSL system. 



21. (Curr< 



^•rently amended) A method, as claimed in 
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cither claim 17, characterise 
transmission system is a DMT- 



in that said mult i -carrier 
based ADSL system. 



22. (Previously 
claim 19, characterised by se 
carrier wave from said multip 
basis of channel SNR charact 
channel is subject to minimal 



ame:ided 



e:r 



) A method, as claimed in 
ecting said predetermined 
icity of carrier waves on the 
istics so that said control 
interference from noise. 



23 . (Currently amended) A method, as claimed in 
claim 17, characterised by es1:ablishing said control channel, 
on activation of said mult i -carrier system, by mcana of a 
process comprising the following three steps: 

establishing said cqntrol channel on a predetermined 
carrier wave; 

transferring said cohtrol channel to a carrier wave 
selected by said mult i -carrier | system and enabling bit loading 
control; and 

enabling all carrier Iwaves 



24. (Original) A methi)d, as claimed in claim 23, 
characterised by said step of establishing said control 
channel including, in each of sa|id first and second 
transceivers : 

booting said transmitter; 

said transmitter contimuously transmitting frames in 
which all carrier waves other th^n said predetermined wave are 
modulated with random data; 

said transmitter transmitting a system heartbeat; 
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booting said receiver; 

said receiver initiati 
synchronizing clocks in said fir 
and 

establishing said cont 
predetermined carrier wave on re 



iig channel equalization; 
t and second transceivers; 

Jrol channel on said 
cpeipt of a heartbeat. 



25. (Currently amended) A method, as claimed in 
claim 2_4 -3-3-, characterised by saj.d step of transferring said 
control channel including, in saj.d first transceiver: 

reception of receiving 



relating to measured channel chaaracterist ics from receivers in 
both said first and second transcpeivers ; 
selection of selecting 



control channel is to be reallocated by said transmitter; 

tranamiooion transmitti ng, by said transmitter, o# a 



signal identifying said carrier v^ave, to which said control 



channel is to be reallocated, to 



data, by the transmitter. 



a carrier wave to which said 



said second transceiver; 



on receipt of a conf irniation signal, from said 
second transceiver, said transmitter terminating said control 
channel on said predetermined carrier wave; 

said transmitter starting said control channel on 
the reallocated carrier wave at a 

said receiver measuring 
transmitting data relating theret 
first transceiver; 

said receiver equalizing\ said measured channel; 
said receiver obtaining a channel estimation from the second 
transceiver and transmitting data relating thereto to said 



heartbeat ; 

channel characteristics and 
to said transmitter in said 
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transmitter in said first transceiver; 

said receiver receiving data identifying the carrier 
wave for reallocation of said ::ontrol channels- 
said receiver receiving a confirmation signal from 
said second transceiver; 

said receiver terminating the control channel on 
said predetermined carrier wave; 

said receiver establ 



the reallocated carrier wave; 



ishing the control channel on 
and 



if said control char.nel cannot be established, 



returning to said step-? — accorcy 
said control channel . 



ing — fee — claim 25, of establishing 



amended 



.nuous 



26. (Currently 
claim 2_3 -7-, characterised by ^ 
waves including, on a conti 
transceiver : 

said transmitter obt 
channels from receivers in bot: 

said transmitter det: 
parameter for each carrier 

said transmitter t 
bit loading parameter to said 

said transmitter chc 
on confirmation from said sec 

the receiver me 
of said multiplicity of channel 
said measurements to said t 

the receiver equal iz 



) A method, as claimed in 
aid step of enabling all carrier 
basis, in said first 



c nd 



iasuring 



:ransmi 



aining data relating to measured 
h said transceivers; 
ermining the bit loading 



wa^'^e 



rctnsmil 



tting data relating to the 
second transceiver ; 
nging the bit loading parameter 
transceiver ; 

the channel characteristics 
s and sending data relating to 
tter ; 

Lng said multiplicity of 
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said measured channel 



channels in accordance wit 
characteristics ; 

the receiver obtaining a channel estimation from 
said second transceiver fo2- each of said multiplicity of 
channels ; 

the receiver obtaining a new bit loading parameter 
for each of said mult iplicilty of channels; 

the receiver obtap-ning a confirmation signal from 
said second transceiver; 

the receiver updating the bit loading parameters for 
each of the multiplicity of Ichannels, 



27. (Previously arnended) A method, as claimed in 
claim 17, characterised by estimating channel characteristics 
by periodic transmission, by I one of said transceivers, of a 
base sync frame having a predetermined content and comparing, 
in the other of said transcei|vers , the received sync frame 
with a reference frame. 



28. (Original) A melihod, as claimed in claim 27, 
characterised by said channel Icharacterist ics including 
attenuation, phase shifting ard variance. 



29. (Currently amend 
claim 27, characterised by t 

base sync intervals-? — the _( 
said transceivers thereby enab 
identify a frame as a sync frarhe 



ad) A method, as claimed in 

tting said base sync frames 
and locking said BSI into 
;.ing said transceivers to 



ra:ismx 
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30. (Original) A 
characterised by transmitting 
intervals between said base 



me thod 



sync 



amended 



a L 



31. (Currently 
claim 29, characterised by s 
commands for system reconfigu 
and effecting system reconf 
BSI . 



32. (Previously amer 
claim 29, characterised in th 



, as claimed in claim 29, 
additional sync frames at 
frames . 



) A method, as claimed in 
d first transceiver issuing 
ation at the start of a the BSI 



iguration at the start of the next 



ded) A method, as claimed in 

t said BSI is greater than twice 



the system transit time for sipnals, 



33-35. (Cancel^) 



36. (New) A mult i - caqrier transmission system 
comprising : 

first and second transceivers each having a receiver 
and a transmitter, wherein data \ is transmitted between said 
transceivers by modulating the data onto a multiplicity of 
carrier waves in the form of multi-bit symbols, wherein each 
carrier wave defines a channel, tnd wherein the number of bits 



per symbol varies between channel 
time, so that each channel has as 
loading parameter; 

the first and second tiansceivers synchronously 
updating the bit loading parameteprs associated with each 
channel by transmission of data oyer a control channel. 



s and, within a channel, with 
sociated therewith a bit 
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wherein the control channel is established, at system start- 
up, on a predetermined one of the multiplicity of carrier 
waves which is known to the first land second transceivers, and 
the control channel is, after start-up, changed from the 
predetermined channel to a furtheor channel, selected by the 
first transceiver on the basis of 



37. (New) A multi-carr:. 
claimed in claim 36, wherein dec 
bit loading and control channel ^ 
first transceiver transmitting c 
control channel, wherein the se 
changes in bit loading and cont 
selection, and wherein the seconc 
in channel characteristics and fc 
over the control channel to the f 



channel characteristics . 



er transmission system, as 
sions relating to changes in 
election are initiated by the 
ctmmand signals over the 
cond transceiver effects 
rQl channel carrier wave 

transceiver measures changes 
rwards data relating thereto 
irst transceiver. 



38. (New) A multi-carri 
claimed in claim 36, wherein the 
system is a DMT transmission syst 



le 



r transmission system, as 
mult i -carrier transmission 



am. 



39. (New) A multi-carri 
claimed in claim 36, wherein the 
system is a DMT-based VDSL system 



r transmission system, as 
thulti carrier transmission 



40. (New) A multi -carrien: transmission system, as 
claimed in claim 36, wherein the miSsjlticarrier transmission 
system is a DMT-based ADSL system. 
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41. (New) A method of 



a multi-carrier transmission system having a plurality of 



transceivers, the method compri 



operating a control channel in 



smg : 



transmitting data between the transceivers by 



iplicity of carrier waves in 
ach of the carrier waves 



modulating the data onto a mult: 
the form of multi-bit symbols, 

defining a channel, and the number of bits per symbol varies 
between channels and, within a (channel, with time, so that 
each channel has associated therewith a bit loading parameter; 

synchronously updating, at the transceivers, the bit 
loading parameters associated wijth each channel by 
transmission of data over the control channel; 

establishing the control channel, at system start- 
up, on a predetermined one of the multiplicity of carrier 
waves whose identity is known to! the transceivers; and 

after start-up, changimg the control channel from 
the predetermined channel to a further channel, selected by 
one of the transceivers on the b^sis of channel 
characteristics . 

42. (New) A method, as ^^laimed in claim 41, further 
comprising : 

initiating decisions, rdlating to changes in bit 
loading and control channel selectaon, in the one transceiver 
and transmitting command signals oyer the control channel; 

effecting changes in bit I loading and control channel 
carrier wave selection in another tiransceiver ; and 

in the another transceiver, measuring changes in 
channel characteristics and forwarding data relating thereto 
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over the control channel to tme one transceiver. 

43. (New) A method, as claimed in claim 41, wherein 
the multi-carrier transmission! system is a DMT transmission 
system. 

44. (New) A method. As claimed in claim 41, wherein 
the multi -carrier transmission | system is a DMT-based VDSL 
system. 



45. (New) A method, as claimed in claim 41, 
characterised in that said multji -carrier transmission system 
is a DMT-based ADSL system. 
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